WHAT IS CLAIMED IS: 



1 - A vaccine formulation fV oral administration comprising a 
pharmaceutical^ acceptable carrier and\pharmaceutically effective amount of 
microparticles sized such that at least 50%W the microparticles are less than 5 "m, 
the microparticles comprising at least one antigen entrapped or encapsulated by a 
biodegradable polymer. 



2- The W^^latie^f ClaiA^wheVein the microparticles are 
sized such that at least 50% of the microparticfiTL less Van 3 hn. 

3. The vaccine formulatiW of Claim 1, wherein the biodegradable 
polymer comprises a copolymer of lack acid and glycolic acid or enantiomers 
thereof. \ 



cy 



4. The vaccine formulatiW^ Claim 1, wherein the microparticles are 
formed using a solvent evaporation(m|tnod. 

5- The^e^l^tdaWofcWm 1, wherein the antigen comprises a 



B. pertussis antigen. 

°- Ihe ^ nc cinc formula t i o n o f CI; 
comprise at least 2 subpopulations of microp; 
different antigen entrapped or encapsulated by a b^ 




lerein the microparticles 

subpopulation comprising a 
idable polymer. 



7. A vaccine forVnulation for oral administration comprising a 
pharmaceutical^ acceptable Lrier and a pharmaceutically effective amount of 
nanoparticles sized such that akast 50% of the nanoparticles are less than 600nm, 
the nanoparticles comprising at Lst one antigen entrapped or encapsulated by a 
biodegradable polymer. \_ 




The vaccino formulation-of faaim 7, wherein the nanoparticles a 



sized such that at least 50% of the microparticles are less than 500nm. 
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9. The vaccine formulation of Claim 7, wherein the biodegradable 
polymer comprises a copolymer of lactic acid and glycolic acid or enantiomers 
thereof. 

10. The vaccine formulation^laim 7, wherein the nanoparticles are 
formed using a coacervation method. y\ 



5^ 



11- The va cc ia 



mnulation ofClaii 



B. pertussis antigen. 




/herein the antigen comprises a 



^he v am n e f o rm ula toof Claim 7,\vherein the nanoparticles 



2^1/compnse at leastV subpopulations of nanoparticles, each subpopulation comprising a 
X different antigen entrapped or encapsulated by a biodegradable polymer. 



13. A method of inducing a protective immune response against B 
pertussis, comprising orally administering to a subject a pharmaceutical^ effective 
amount of microparticles sized such that at least 50% of the microparticles are less 
than 5 M*. the microparticles comprising at least one B. pertussis antigen entrapped or 
encapsulated by a biodegradable polymeA 

14. The method of Claim lV whVe the microparticles are sized such that 
at least 50% of the microparticles are les\^han\3 Mm. 

15. The method of Claim 13, w^rein the biodegradable polymer 
comprises a copolymer of lactic acid and glUhc acid and enantiomers thereof and 
wherein the microparticles are formed using a\solvent evaporation method. 

16. The method of Claim 13, whereiWe at least one B. pertussis antigen 
is selected from the group consisting of inactivated pertussis toxin (PTd), filmentous 
hemaglutinin (FHA), pertactin and fimbrae and combinations thereof. 

17. A method of inducing a protective irAnune response against B. 
pertussis, comprising orally administering to a subject pharmaceutical^ effective 
amount of nanoparticles sized such that at least 50% oAhe nanoparticles are less than 



600nm, the nanopartick comprising at least one B pertussis antigen entrapped or 
encapsulated by a biodegradable polymer. 

18. Ac method of Claim 17, where the nanoparticles are sized such that a 
least 50% of the^roparticles are less than 500nm. 

19. The method of Claim 1 7, Wherein the biodegradable polymer 
comprises a copolymer of lactic acid and glcolic acid or enantiomers thereof and 
wherein the nanoparticles are formed using Loacervation method. 

20. The method of Claim 1 7, wheLi the at least one B. pertussis _antigen 
is selected from the group consisting of inactivated pertussis toxin (PTd), filmentous 
hemaglutinin (FHA), pertactin and fimbrae andcombinations thereof. 
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